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OPTIMIZING THE USE OF AQUACEL AG® FOR PEDIATRIC
BURNS - WHEN TO START?

OPTIMISATION DE LEMPLOI D’AQUACEL AG" DANS LES BRULURES DE
LPENFANT : QUAND DEBUTER ?

Kruchevsky D.,” Pikkel Y., Mattar S., Ramon Y., Ullmann Y.

Department of Plastic and Reconstructive Surgery, Rambam Health Care Campus, Haifa, Israel

SUMMARY. Most pediatric burns are 2nd degree partial thickness, and most will heal spontaneously by
providing a good healing environment, though there is no standardized treatment protocol. Aquacel Ag® has
shown good clinical results in reducing the need for frequent dressing changes in the pediatric population.
This study’s goal was to review our experience using this dressing for pediatric partial thickness burns in
order to optimize and customize its use. A retrospective study included all pediatric patients suffering from
burns, admitted to our institution between July 2013 and May 2018. We investigated a total of 705 dressing
changes in our cohort of 276 patients. The most prevalent dressing material was Aquacel Ag®, used in 48%
of cases. We examined the pattern of using Aquacel Ag® dressings. The average time until dressing change
was required proved to be much longer when applied on the 1st day after burn and onward in comparison
to the day of injury (4.85 vs. 2.21 days, p<0.001). Moreover, when it was applied on the 1st day after burn,
a dressing used on a superficial 2nd degree burn needed to be changed less often than when it was applied
on a deep 2nd degree burn (4.95 vs. 2.29 days, p=0.024). To optimize its use and cost effectiveness, dressing
with Aquacel Ag® should be initiated on the 1st day after burn, or on the 2nd day when a deep 2nd degree
burn is suspected; until then a standard topical preparation should be used.
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RESUME. La plupart des brilures de ’enfant sont des briillures du 2e degré intermédiaire et cicatriseront
spontanément si les conditions locales sont favorables. Cependant il n’y a pas de protocole standardisé.
Aquacel AG® a montré de bons résultats cliniques tout en réduisant la fréquence de réfection des pansements
dans la population pédiatrique. Le but de cette étude est de faire le point sur notre expérience avec ce pan-
sement pour les brilures de 2e degré intermédiaire de l’enfant afin d’optimiser et de standardiser son uti-
lisation. Tous les enfants admis dans notre institution pour brilures entre juillet 2013 et mai 2018 ont été
inclus de fagon rétrospective. Nous avons repris un total de 705 réfections de pansement sur notre cohorte
de 276 patients. Le pansement utilisé le plus souvent était Aquacel AG®, dans 48% des cas. Nous avons
étudié les modalités d utilisation du pansement Aquacel AG®. Le délai moyen dans lesquels il était nécessaire
de refaire le pansement s est révélé étre bien plus long lorsque la premiére application d’Aquacel AG® avait
lieu le lendemain de [’accident ou les jours suivants comparativement a l’application le jour de I’accident
(4,85 vs 2,21 jours, p< 0,001). De plus, lorsque le pansement était appliqué le lendemain de [’accident, la
fréquence des changements ultérieurs était moins importante pour le 2e degré superficiel que pour le 2e
degré profond (4,95 versus 2,29 jours, p< 0,024). Pour optimiser son utilisation et la balance coiit/efficacité,
le pansement Aquacel AG® doit étre appliqué le lendemain d’une briilure de 2e degré superficiel et le sur-
lendemain si on craint une brilure de 2e degré profond. Entre-temps, un pansement classique sera utilisé.

Mots-clés : briilures de I’enfant, Aquacel AG®, pansement de briilure, pansement hydrocellulaire
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Introduction

Children are disproportionately affected by burn
injuries, most of which are 2 degree partial thickness,
caused by scalding as the leading mechanism.'* Most
partial degree burns will heal spontaneously just by
avoiding infection and deepening of the burn. Va-
rious treatment options have been proposed, but
there is no standardized treatment protocol.>

An ideal dressing should provide a good healing
environment, a moisturized environment with anti-
bacterial properties, without interference to tissue
healing, be cost effective, and be easy to use without
the need for frequent changes, which is especially
important for the pediatric population.

Aquacel Ag® (ConvaTec, Princeton, NJ, USA) is a
nonwoven sodium carboxymethylcellulose impregnated
with 1.2% ionic silver, which has been shown in vitro
and in clinical studies to possess most of the above qua-
lities.”™"* Among children suffering from partial thickness
burns, this dressing has been shown to be effective by
reducing painful dressing changes, nursing time and
length of hospitalization, thus reducing the cost of treat-
ment despite the higher cost per dressing unit.'>-

This study’s goal was to review our experience
using this dressing for pediatric partial thickness
burns in order to optimize and customize its use.

Patients and methods

This study was approved by the institutional Et-
hics Committee. It is a retrospective study including
all pediatric patients up to the age of 16 admitted to
our institution, which serves as a referral center for
pediatric burns in the north of Israel. This study inc-
luded children admitted between July 2013 and May
2018, all suffering from partial degree burns. Those
suffering from full thickness burns and patients who
presented to our institution more than 48 hours after
burn injury were excluded.

Medical records were reviewed regarding demog-
raphic information (i.e. age, gender, place of residence),
burn characteristics (e.g. mechanism, surface area inju-
red, suspected degree, body parts injured etc.), hospi-
talization details (e.g. length of stay, sepsis episodes,
treatment, dressings used and frequency of replace-
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ment, etc.) and follow up (time to closure and scarring).
Student’s T-test was applied for continuous vari-
ables. Chi-square test was used for categorical vari-
ables analysis. Pearson correlations were applied for
examining correlations between continuous vari-
ables. P-value of 5% or less was considered statisti-
cally significant. The data were analyzed using the
SPSS version 23 (SPSS Inc. Chicago, IL, USA).

Results

Our search yielded 276 admissions of children in the
years 2013-2018. Of those, 34 patients suffered from 3
degree burns, thus were excluded. Eight patients were
transferred from other hospitals, admitted to our insti-
tution more than 48 hours post injury with an in-comp-
lete clinical data, therefore were also excluded from the
study. Our final study group included 234 patients.

Fifty-nine percent of the cohort were male. Sixteen
percent were less than one year old, 60% were 1-3
years old, 12% were 4-6 years old, and 12% were
older than 6. The majority had scald injuries (85%),
while 9% were injured by contact burn, 5% by direct
fire and 1% by another mechanism. The injured TBSA
(total body surface area) was on average 8.48% and
length of hospitalization was 5.97 days (Table I).

Table I - Characteristics of the cohort

n. 234
Age Mean 3.29
STD 3.59
Male 145
Gend
ender Female 89
TBSA Mean 8.48
STD 6.34
2nd
Degree of sup. 156
burn 2nd
deep 78
mean 5.97
L
08 STD 5.43
TTC mean 28.68
STD 27.63
Scald 198
Mechanism | Fire 17
of burn Contact 20
Other 2

STD = standard deviation; TBSA = total body surface area; 2nd Sup. = 2nd
degree superficial burn; LOS = length of stay; TTC = time to closure



We investigated a total of 705 dressing changes
in our cohort. The most prevalent dressing material
was Aquacel Ag®, a hydrofiber dressing impregnated
with silver ions, for a total of 48% of our patients.
Silver sulfadiazine was used for 24% of cases, Gra-
nuflex® membrane for 11%, Flaminal® for 9% and
hypochlorite solution (Eusol) was used for 2% of
cases. Nine percent of the patients were treated with
vaseline ointment only, since the burn was confined
to the face area.

Observing the pattern of using Aquacel Ag®
dressings, the average time until a change was
needed due to excessive secretion was much
longer when applied on the 1% day after burn and
onward in comparison to when it was applied on
the day of injury, 4.85 and 2.21 days respectively,
p<0.001 (Fig. I).

P<0.001

Days Before redressing

Day 3 onward Day 2 Day 1

Days Since Burn

Day 0

Fig. 1 - Days to redressing with Aquacel Ag® by days after burn

The characteristics of the patients who were
treated with Aquacel Ag® dressings on the day of
burn or after were comparable (7able II).

Furthermore, when examining the variables
that could affect the effectiveness of the hydrofi-
ber dressings, we observed that when applying
the dressing on the 1** day after burn, a dressing
used on a deep 2" degree burn needed to be chan-
ged more often than when it was applied on a su-
perficial 2" degree burn on 2.29 and 4.95 days
respectively, p=0.024 (Fig. 2). Characteristics of
the patients who were treated with hydrofiber
dressings on the 1% day after burn divided by the
assessed degree of burn are reported in Table I11.
On the 2" day after burn and afterwards, no sig-
nificant difference was noticed as regards time
until a change of dressing was needed (Fig. 2).
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Table II - Dressing with Aquacel Ag® on the day of burn vs. the day
after burn

DO D>0 P
n. 25 184
Ace Mean 1.78 2.75
g STD 2.12 3.18 0.1
Male 15 101
Gender Female 10 83 0.59
Mean 10.08 9.5
TBSA STD 5.72 6.04 0.64
No. of Mean 3.16 3.11
areas STD 1.18 1.43 0.86
Mean 7.76 6.53
LOS STD 5.61 5.2 0.31
2nd
Degree | Sup. 14 94
of burn | 2nd
Deep 11 90 0.50
Mean 2.21 4.85
DR
STD 1.38 4 <0.001

STD = standard deviation; TBSA = total body surface area; LOS = length of
stay; 2nd Sup. = 2nd degree superficial burn; DR = days to redressing

P=0.024
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Fig. 2 - Days to redressing by days after burn and by degree of burn

Table III - Characteristics of patients dressed with Aquacel Ag® on
the day after burn divided by assessed degree of burn

2 superficial | 2 -deep p value
n. 40 28
Age Mean 3.03 2.64
g STD 3.28 3.08 0.21
Male 26 11
Gender lpomale 14 17 0.036
TBSA Mean 8.73 9.45
STD 5.10 5.47 0.29
Time to Mean 25.61 33.96
closure [STD 34.74 14.81 0.50
Mean 5.28 8.27
LOS STD 4.13 6.75 0.050
DR Mean 495 2.29
STD 5.25 1.87 0.024

STD = standard deviation; TBSA = total body surface area; LOS = length of
stay; DR = days to redressing
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Discussion

Partial thickness burns are expected to heal
spontaneously when provided with an optimal
healing environment and by preventing infection.

Aquacel Ag® dressing combines the properties
of hydrofiber material, which absorbs wound ex-
udates to form a gel, allowing a good healing en-
vironment and reducing the need for repeated
dressing changes'® with the gradual and prolon-
ged release of silver ions, known for their anti-
bacterial effect against a wide range of bacteria,
yeast and fungi with low resistance.?!??

The advantages of this dressing include: good
adherence to the wound surface, reduced need for
dressing changes, and decreased nursing time and
hospital stay. All this makes the dressing particu-
larly suitable for pediatric patients in whom these
advantages are even more beneficial.!>?

In this study, Aquacel Ag® has been the most
used dressing for pediatric burns in our institu-
tion. The average dressing change frequency was
every 4.02 days, comparable with previous stud-
ies.”1%1520 However, the dressing was less effec-
tive when used on the day of burn and the 1* day
afterwards for those suffering from deeper partial
thickness burn, in terms of redressing: 2.21 and
2.29 days, respectively.

The cost of using Aquacel Ag® is higher than
the topical preparations, but when calculating and
comparing to total treatment cost, Aquacel Ag®
was shown to be more cost effective due to a re-
duction in redressing procedures, nursing time
and hospital length of stay.!®!*2° Our lesson from
this study is that using hydrofiber dressing such
as Aquacel Ag® is beneficial when not applied on
the same day of injury, because the need for dres-
sing change is significantly shorter. It is always
better to begin with a cheaper preparation, and
only after a day or two to start using it, when we
are certain about injury depth. When the injury is
diagnosed as deep 2" degree, using Aquacel Ag®
should be postponed until two days post injury
because if used any earlier, a higher frequency of
redressing is needed. Nevertheless, when 3™ deg-
ree burn is suspected, the more advanced dressing
material is unnecessary, though surgical interven-
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tion should be performed early on. Our proposed
algorithm for when to start dressing with hydro-
fiber dressing is shown in Fig. 3.

Patientarrives at the ED
'
-+ t
t;zt;z;:e 2" degree | Applystandard topical
& bl preparation
1 Day 1
Estimate the
nd r
2" degree superficial degreEct bty
Apply hydrofiber
dressing 2" degree deep \ Not sure
Day 2 Apply standard topical
preparation for 1 day

ED = Emergency Department

Fig. 3 - Algorithm for starting treatment with Aquacel Ag® for partial
thickness burn

Our explanation for more frequent redressing
when using the dressing on the injury day may be
attributed to more secretion noticed on the first
days post injury or to less adherence to the blis-
ters and burnt epidermis that still covers some of
the burnt area upon first dressing procedure.

To conclude, according to our experience and
previous studies,'>>° Aquacel Ag® is the favorable
dressing material for the pediatric population suf-
fering from partial thickness burns. It is cost-ef-
fective, reduces the need for painful dressing
changes and anesthesia, and saves staff working
hours while reducing the length of hospitaliza-
tion. The proper use of this dressing is for it to be
initiated on the 1°*' day after burn, or on the 2™
day when a deep 2" degree burn is suspected.
Until then a standard topical preparation should
be used.
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